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Materials design for highly efficient organic photovoltaics
(Graduate School of Advanced Science and Engineering, Hiroshima University,) Itaru Osaka

Bulk-heterojunction organic solar cells based on m-conjugated polymers have been
intensively investigated in the last few decades. A key to improving the OPV efficiency is to
control the polymer order as well as the morphology that determines the charge separation and
charge transport processes. Therefore, careful molecular design of m-conjugated polymers to
manage the backbone coplanarity and intermolecular interactions is imperative. We have been
studying a number of m-conjugated polymers by incorporating various m-electron systems into
the polymer backbone, in which the crystallinity and molecular orientation significantly vary
depending on the molecular structure. In this presentation, I will show the design and synthesis
of novel m-conjugated polymers based on 7w-extended fused rings such as
dithienonaphthobisthiadiazole (TNT) (Fig. 1), and discuss how the molecular structure affects
the polymer order in the thin film and thereby OPV performances.
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